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(71) J, Tadashi HAproRi. a Japanese 
Subject, of- 15-20. hchomc, Kamori-cho. 
Kjshiwada-shi, Osakii-iu, Japan, do iKreby 
declare the- invention ifor which I pray that 
a patent may be granted lo me. and the 
hicthod , by which it is ip be performed to 
be pariicularly idcscnbed in arid by the 
, r'ollowing statement: — . , " 

Ihc present invention relates to a flame 
'.^jnd smoke^' contaiiihient . systdm Which 
isolaies y fire starting are^ from neighbour- 
-ing . areas by means oL fire curtains, to 
check the. spread of flanie and smoke. 

Fire doors, ^fire shutters and the like" 
have been heretofore used for this purpose. 
But, usiiaily made of metai, they had the. 
pc>s$ibility of injuring a person upon 
closure or locking ^up.. persons J eft -behind 
lo death l^ecause they .Cannot be easily 
ope ned\once closed. > , ■. • 

A^h object of this invention \%x to. provide 
a flarne and smoke shutoff. system, which 
can cause no injury to a person. 

Aiiqther object . bf this invention is to 
provide a flame and smoke s hit tofi .system 
which permits any person left behind to" es- • 
cat5e easily from the isolated area. • 

According to the present mvention thjcri: 
•is provided a- flame and ismoke ;con-. 
vainrfent system for use .in\a rov,m. having 
a" -floor . and a ceilin*:; comprising : a con- 
lafner adapted to be inoumcd on the. ceil- 
ing, and provide"d with a cover- pivotally- 
.mounted at the bottom .thereof, a. curtain 
normally stored , in said contairier so as to 
hang from t^ic ceiling when said, cover is 
opened ^nd being of. a. sufficiefii length lo 
Teach the flpor and of a- sufficient width to 
cover.- the entire width of. a"' section in 
which to ' cdntaiA the' flame and smoke, 
•said curtain being constituted by a net. or 
c>loth made of non-inflammablo materiaJ; 
foaming means causing foam to flow'down 
.*;aid cuTtain. detecting mcam responsive to 
heat or smoke, means for opening said ' 



cover m response to the operation of' said* 
deiectif)g. meahs\ whereby lettiiig fall said 
curtain, and a normally closed valve a<J- 
apied to open in response, to the operation 
of said detecting .means,, and to allow a 50 
liquid to. flow: to said foam $iroducing . 
means io cause, the latter to produce foam. 

Jn order that; the. present invention may • " 
be: more readily understood an embodiraent 
thereof y^'iW now be described by way of 55.." 
ex-ainple. and with reference to the 'accom- 
panying drawings, iin which: • •• . ' 

. Fijg: 1 is a side view of a flame and*, 
smoke shujoff system according .to the pre- ' ' 
sent irtve.niiOn with the curtain down; -60." 
.y Fig. 2 is a front view thereof; ■ 
' Fig. 3 is another .side view thereof with •. 
. the. curtain storecj; • . • 

Fig. 4 is a -sectional view taken alone the 
lines A- A of Fig!' 2; * . - ' ^ 65 

Fi^.' 5 is a secTional view of a. differential 
• valve used therein; ; 

Fig. 6. is- a side view of a portion ctf the 
curtain, and; . .:• 
. Fig. 7 is a side vi6\v similar .to Fig. I 70 
showing another cm bod imerit. ■ ' 

Referring to- the drawings, ihc numerals 
1 and 2 designate the ceiling and floor, re- • 
spectively, of a room or passage' rh which 
ihis svstem is installed. 'On the ^ceiling I i1$ 75 
horizontally. mour\ied a long, box-like con-, 
lainer 3 of a lengih substantially equal to 
.the \vidth of a section , to be isolated. The • *, 
coritainer 3 is closed at its bottom by a . ' ' 
'.cover 4 which- is mounted to pivot arou'nd 80 
a -shaft 5 at qhc side of the container 3. 
The cover 4 forms^a portion, of the. ceiling 
when closed. . 

The numeral 6 dcsiaqates a fire curtai'n* 
constituted by two liglftwcight, flexible nets 85 
(or. coarse cloths) niade of -relatively or • 
totally nonconibiistibfc - rnatcrial, s.uch- as . 
glass fi-ber or stainless Steel filament. Noj- 
nially housed- in the. container '3 as .shown 
^ig. '3-, ihej curtain 6 is of a siifficicnt 
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width io exlciid over iho cniirc width of 
ihc socij(in atui.is a sulTicioni IcnglH to 
reach the floor 2. A uniform spaciitg is 
ma.lnl^uned between two nets by a plurality 
of spa&rs 7 cxicndihg 'horizontally, said 
spacers b^ing. mecl scjuapj tube covered 
with a/Kofi -material^ such .as rubbcr.;6 
avoid injury to a person. As siiown in Fig, 
6. a ,disk 8 is btiltcd to each side of the 
spacer 7 with a. nci sandwiched. The 
spacers 7 also serve : as a weight bar. 

A' horizontal pluie 9 exlends inwardiv 
froni one. side a all of. the containirr .3. and 
ti,rs a :guide plate 10 eMendini!' upwarcflv 
from iis inner end. .The Vguiiic' plate 10 
cooperates with a paTtitiori'-l I of L-shape* 
Section extending downwardly from the lop* 
. wall ()! ihe containvr .3 to ' fo'rnv-.a long-' 
.iiudinal slit 12 extending over the eniire 
width of the ' section. The upper "ends oj' 
■ ihC" curtain nets arc fixed to the inner crid 
of the. horizontal plate. 9. "and that- .of-. .the 
partition II, respectively; ... * . 
A.t 'botton.i of t)rie .side of the container ."^ 
. are provided a plurality of hydraiilic. cvlin- 
dcrs 13 which have a .rod - 14' coupled to a 
pivbt bar 15 which is plyoied to a -shaft 16 
projecting inwardly from the side \<'aU of 
the container 3. The rod 14 is biased, bv a 
•spring {noi shown) to project "inwardly and 
the pivot, bar J 5 normally engage^ ihe free' 
end of ilic cqver 4 to hold .it "dosed. When 
the rod i 14 is .withdrawn' by the hydraulic 
• cylinder .13," the bar 15 ..disengages the' 
coffCT 4.; which . Tiivdfs open -^urider its own . 
weight. . . * • • 

•On .the same side of the .Container 3 .are 
.mounted a- plurality of pan-s of foam 
producers -.19 • for. bldwing foam .into the 
container 3. .Each ■ foam producer 19 is *a 
bent pipe having a };tramer.20. a nozzle 21 
and three ^yi^e.. gauges 22- incorporated- 
%rcin in this order: Opposed with their 
inlets Jacing to each other. 6a,ch pair of the 
fdain producers 19 is coniiecied .together 
by a blpNYoiff pipe :25 which is conikcTed to 
a. supply. pipe 'l7 througK a branch' pipe 
26. A mixture of water and a foamiiig 
ageiit USC5I as a gas;'c6ntaiimient liquid in 
the .preferred embodiment is st^pplied from 
the supply, pipe. 17.; Preferably, the foaming 
agent' has a suitable viscosity. 
. After passing through the\sirajner 20; 
the mixture is jet fed from the nozzle 21, 
when 3Lir is ^sucked in from" air inlet 23* 
around the nozzle, When tthc mixture, 
striken 4hree wire gauges 22 in turn, a large, 
amount of .fine, bubbles is fonned and 
blown into a . -diffusioil chamber 24 
provided over the plate 9, Bach foam' 
producer- 19" comjiiurticates, with the dif- 
fusion .chamber 24 through an opejiing 27 
foiled in one side wall of the container 3. 
The diffusion chambers are. open at both 
ends thereof and have a plurality of per- 



forations -28 formed in their bottom.; 

.Upstream of ihe^ supply, pipe 17 is 
arranged" an automatic valve such a.s a dif- 
teremiar valve 3-1 shown in Fig. 5. The lai- 
.ic.r has^a diaphragm 32 attached 10 a valve 70 
body 33 which normally closes a valve • 
hole 34 from above.; This valve has a - 
lower chamber 35 a)mmunic3ljns with its 
miel ' and aa .upper cliamb^:r r36 com- 
' municating .with a solenoid valw 37 7 < 

through, an escape pip-e 38. Between these. . 
. iw() chambers is foniVed an orifile 39. over • 
>vhich a ball .40 is mounted to prevent the- 
'liquid from' flowing from the upp-jr cham- 
ber }6 back to the lower chiimber 35. The 80 
pressure in the upper chamber. "3(1 ati- 
.apted -io '^bb normally equal .^to that in the ' 
lower chatiiber 35 with' the vulve bodv 33 . ' ■ 
blessed, by a spring 41 towarth the- vulw 
hole 3.4. . ■ ' ' ' if5 

\n each fire-p-eveniitMr section • aiv 
provided 'an electrical snu.\ke se:i.M)r 42 :tiKi 
a heat sensof 43 which Operate to iransmii' 
an electrical' signal upon the detection ol 
smoke or giis- over a predetermined con- oo 
cenir'atio/V or a temperature above a prc- 
dctennined leiveL . 

. When, the- solenoid vaJve 37 opens in re- 
-sponse to the signal,^ the - pressure in the 
apper cliaipben 36' of (he differeniiai valve ')y 
31 .sinks so thai ilie liquid in the lower 
chamber 35 pushes up the 'valve bodv 33 . 
with the diaphragm 32 against the bias of - 
the spring 41 to open, the Valve hole 34. 
Thus-.ihe liquid flows through the differeii- ICK) 
liaPval.vej 3 1; downstream. 

A.plurality of cords 29 wrap vertieallv 
ar'oiiiid; the curtain 6 to wind it up. Eaclv • 
cord has;'Pne end .fixed to the underside of . 
the plate 9 and the . other end .wound i05 
around a winding drum 30 mounted oh the 
horizontal portion of the partition II. The 
•winding diriim 30 may be operated either, 
by. hand or, by a motor,. As ihevdrum 30 
' rotates to take up the. cords 29; the. curtain Uq 
6 is rolled up .into the lower portion of the .. 
.container 3 as shown in Fig. 3. 

In -operation, if a. fire should start in a 
= se<gtion in. a room or a "passage, the smoke . 
or heat sensor 42 or^43 automatically oper- \\s 
ates to transmit ah electrical signal to open 
the solenoid valve 37. Thus, the diffei-ential 
valve 31 opens- to allow the liquid to -flow . 
• to the branch 'pipes 26. and. pipes 18 com"- 
muhicating with the. hydraulic cylinders 13. ' 120 

The hydraulic cylinder 1 3. operates under- 
liquid ' pfessiire to withdraw the rod 14, 
thus pivoting open the cover 4. The curtain 
6 falls down to the floor 2 under its own 

. .125. 

'. Simultaneously, a mixture of water and 
a foaming agent is . supplied tfirough the 
blowoff pipes 25 to the bubblers 19' which 
blow foam into ihfc . diffusion chambers. 24. 
The foam overflows them from» ihcir open 130 
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ends and through the. perforations 28. fil- 
.ring the space on the' horizontal plate 9, 
, rheri, it pverflpvvs the guide plate 10 and 
;Tlows down through the; .slit 12 into bc- 
iwecn t\yo nets. It flows down therebetween 
:ind Oft their surfaces in a siifficiem 
amount to 'cover substantially, the entire . 
width of the curtain 6 10 make it gaslight; 
thereby preventing flame and smoke from 
spreading to other sections' of the room or 
passage. .After the. fire, has 'beiin. ex- 
tinguished, . the curtain .6 can . be rolled up 
.into its original, pbsitioji by means of the 
Winding drum\301 :/ ^ 

. Ahhuugh in tlifc preferred embodiment a . 
combination of. smoke and heat .sensors 
and a solcndid Valve is adopted, known 
automatic sprinkleiT; may be used instead. 
:\\\ case yjH'firc: the- automaiip sprinkler 
operates.* to sprinkl^ the section: ' Accord- 
ingly, the pressure in the upper . chambej 
•36 :sinks so' that the ' differential , valve 31. 
opens. The hydi»auiic cylinder 13 may . also 
. be i-cplaced : by an electromagnet dircctlv 
I .connecred to the smoke and "heat sensors 
42 and 43. . . . > ... • . . 

yiie. curtain 6 may or..hiav not be 
provided with- cut's extending from its boi- 
hnn up to. a sijitable height to fuTther . 
■ facilitate the escape of persons left behind. 

In the second embodiment s^oWn in Fie. 
7 ihe curtain 6 is constituted bv a sinuie 
•i)ei tpr coarse' cloth), the upper\end. ^of 

• which is attached to the. iivner end of. the " 
Plate 9. . To the upper portion a.|id at" the 
bottom* of the curtain is attached a steel 
weigiu -bar. 45" covered \Ciih a soil materia!, 
such as rubber.. The upper weight bar is^ 

'suspended, by a plurality of ropes" 44 which 
are of such a length thait when the curtain 
6' falls, it will slppe^above the uppcx weight 
bar 45. Fo^m flows down the slope thils 
forriied and then the vertical portion of the 
curtain. ^ 

• Mf .thls syst'eni is applied fcir fire pre- 
vention in a wide, robm/a pluralftv of the 

curtains can be " arranged in a checkered 
paiierri tt) divide the.' roorriMnto" several sec- 
tions. For each^secfion, a smoke sensor, a 
heat S(;nsor, a solenoid valvb and an 
•automatic valve are provided. Should a fire, 
otcur. in any one of Wit sections', air ihe 
yurtains. serving for the section fall down 
simultaneously tOMSolate it from the neigh- 
'bouring sections. . ^ 

; If this system is tristalled in. a passage, 
the curtains can be arranged thereacross "at 
a suitable di.stance to . divide • it into a 
plurality of sections. " In. case of . fire. . the 
curtains provided 011 each end of the fire 
starting Section fall to isolate it.- 

If i! is installed in ah undcrgro,und shop- 
pmg street, a curtain may be provided over 
ihe doonvay to each shop; If a single duct" 
eonnccis the shops with bhc another; the 



ir.urtains may be mounted in the duct to 
. preycm flame and smoke from -runninc 
therethrough. « ■ ■ ^. 

j<\i\\o\x%h the present invention -has been, 
•described above mainly in connection with 70 
fire pFcvgntion. it can. be' applied in tunnels 
tor motorway* subway and railway, pass- 
*ages in coal mines, and ihe like to shut 
smoke or harmful gas in a. resiricte(;i place. • 
A fire . extinguishing, method , using 75 
halogenated gas, carbon dio.xide gas or the. ^ 
iiK.c has -frequently been u^d.'Somc Of ' 
such gases are expensive . and others are 



deirimenial to the human . bodv. A 
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bmaMo.n .pf the present flome and .smoke 
CvH)Uimmeiu ;:,y.sicm with sirci]' a' fire e\- 
. !ingi/ishing method giakes it possible to 
•nuiiimi^ie; the consumption- of ^n expensive 
.gas and greatly lessen, the chance of. any 
person left behind inhaling, harmful cas, 
might be ^hc case whcn onlv gas is used, in 
ah isolated pl^ace. • • ' . 

It Will be readily unclerstoocP- that the 
. flame and ^moke containment-- svstem 
according to , the present, .invention -effect 

• lively' checks 'the spread of flame ' arid 
sini^ke to neighboring areas, thereby, sreaily 
laciliiaiing fire'- exiingui^shing.- and -escape 
from the;spot where a fire started. Unlike 
the conventional riietal ' fire shutters and 
doors^;which • were, hard to open quickly 
.on-ve ^!osed. the fire curtain- used in this 

^ Jiiyeniipn can be easily luckod up 10 escape 
^ to Safer places because of its lishi weisht- 

• and. flexibility. . ;. y ' / 
• Furthermore, thL^ conventional fire shut- 1 
icr .aiid door hardly transmit , liaht. Should 
power faiFure occur after.'they^have been" 
closed, the isolated area would be blacked 

• out. making escape more difficult. On ihe 
cpntrary,. the fire curtain .used^ in this in- 
vention ha^ the advantage of iransmitiine a 
sufficient amount of light from neiehborTrig^ 
areas even if- power .should fail: 
\ Also, even if explosion should occur in 
the isolated section, it would not lead 10 a 
s.erious. damage because the curtains 'are 

• easily deflected iip bv a blast- 
WHAT 1 CLAfM iS:~ 
1. ' A. flame" and ■ .sifroke containment 
system, for use .in a room .having" a floor 
and a ceiling- comprising: a conjainef ad- 
apted to be mounted ciii the ceiling and 
provided with.a cover pi.votallv mountcd/ai 
the bottom thereof, a curtain normany 
stored' in said container sp Ss to hane.fronv 
the ceiling when said coVer is opened and 
being of a sufficient length to reach' the 
floor and of a sufficient width to cover the 
entire width of a .scciiort in which to con- 
lam the flame and smcjkeV. said curtain 
.being constituted by a n/t.'or ^loih made * 
of ■ non-inflammable material, foaming 
means for causing foam to flow- dpwn said ' 
curtain., delecting mean.s. responsive to heat 130 
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or smoke, means for opening said cover in 
response .to- ihe- operation of said det<:cring 
means, whereby letlihc fall ^;aid curtain, 
arid a nonnally closed valve adapted to open 
5 in response iQ the operation of said deien- 
ing means, and to a How a liquid to flow to 
.said ;foani producing mca^ns to cause the 
latter *io .produce foahi.. 
.2: .A system according • to claim 1^ 

'10 wherein saij} curtain is const itqted by at' 
least two nets or cloths.. . ' . . " 
. 3. A sy.sicm according to claim T or 2 
wherein said . detecting means include .an 
electrical- heat sensor and a smoke -sensor. . 

15 4. A system .according lo. clairo .1. or 2 
wherein said (ieiecting means' is an- 
auKimatic sprinkler. ' V , 



.5. A systerh . according io any pne of . 
the preceding claims wherein said cover 
= opening mea'ns is a hydraulic cylinder. 20 

6.. A system according to any one of 
tflaims l.io 4 wherein said cover opening 
. nieans.is an elefiromagnet. * ^ 
. ' 7. A systeni according lo' claim i or 2 
wherein said' foam is a mixture of water .25 
and a foaming agent: . ■ * 

8. ..A flame apd smoke (Containment 
system substantially as * hereinbefore- de- 
scribed with reference to t hef * accompanying •. 
drawings. • . .. >(j 

. • BARON & WARREN, 
16. Kensington Square/ ' 
. London. W8 5HL, 
Chartered Patent Accnts. ' 
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